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4.1 Soils 

Area A 

Priority pollutant heavy metals were the most significant contaminants in 
all three soil samples (M1188, M1189 and M1198) in Area A. Samples M1188 
and Ml189 had levels of cadmium (Cd), chromium (Cr), copper (Cu), lead 
(Pb), mercury (Hg) and zinc (zn) all exceeding BISE cleanup levels (Cr in 
sample M1188 was 99 mg/kg which is 1 mg/kg below the cleanup level). 
Sample M1198 had only excessive levels of lead with all other priority 
pollutant metals below cleanup levels. 

The source-of these metals may be from the impurities in the reconditioned 
steel drums which are removed during the incineration process. The ash 
from the incineration concentrates these metals which can then be leached. 
Other sources can be from the drum reconditioning building and overflows 
from the oil/water trench which also contains metal from the incinerator 
leachate. The levels found in LB&A's investigation are lower than those 
detected by the USEPA analysis of the ash pile and soils near the incinera
tor but consistent with those findings (see Appendix A). Where metal con
centration in ash and incinerator soil was in the hundreds to thousands 
(mg/Kg) the soil near the settling and holding tanks was in the tens to 
hundreds (mg/kg) range. 

Area A had surficial soils (0-24") with excessive levels of organic con
taminants. The organics in high concentration were polycyclic aromatic 
hydrocarbons (PAHs) and phthalates from the base/neutral extraction group. 
The total concentration of all priority pollutant base/neutral organics 
exceeded 110 mg/kg (see Table 5), with the phthalates comprising over 85% 
of the total. When additional peaks of the non-priority pollutants are 
figured in the total, the diversity of organic compounds increases to 
include other aliphatic and monocyclic aromatic hydrocarbons besides phtha
lates. In sample M1188, alkanes, a group of aliphatic hydrocarbons 
registered at over 76 mg/kg, while total monocyclic aromatic hydrocarbons 
which includes the tri and dimethyl benzenes exceeded 58 mg/kg. Both of 
these classes of chemicals were conspicuously absent in sample M1189 which 
is only 30 feet south of M1188. Sample M1198, taken from the first two, 
feet of soil of monitoring well #3, also had low levels of nonpriority"* 
pollutants, except for alkanes, which were over 2.6 mg/kc. (Note: Results 
of non-priority pollutants are semiquantitative and useful only in indi
cating their presence and general level of concentration.) 

There are no BISt criteria for cleanup levels of base/neutral extractables 
in soil, but polycyclic aromatic hydrocarbons are either known or suspected 
carcinogens and are included in the range of constituents found in sample 
M1188. There were no other excessive levels of contaminants in any of the 
soil samples in Area A, except for PCB's in sample M1188, at a concentra
tion of 19.1 mg/kg. The BISE cleanup criteria for PCB's in soils is 1-5 
mg/kg while USEPA does not regulate PCBs with a concentration of less than 
50 mg/kg. 
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TABLE 5 
SUMMARY OF AREA A CHEMICAL ANALYSIS RESULTS 

Sample * 
Units 
Date of Submission 
Depth 
Composite/Discrete 
Soil (S)/Water (W)/Sediment (X) 

Mil88 M1189 Ml198 M1213 M1214 M12I5 
ug/kg ug/kg ug/kg ug/kc ug/kg ug/1 

25-Aor 25-A»r OS-May 26-Aor 26-Aor 2"-May 
&-l'er G-18" C^-2' 

D D D C CD 
S S S X X w 

VOLATILE ORGANICS 

PRIORITY POLLUTANTS 
Benzene 
cis-1.3-Dichloropropylene 
Ethylbenzene 
Methylene chloride 
Tetrachloroethylene 
Toluene 

Totals 

ADDITIONAL PEAKS (SEMI -QUANTITATIVE) 

2-Methyl hexane 
2-Pentanone, 4-Methyl 
2-Propanones 
3-methyl benzene 
3-Methyl pentane 
4-Ethyl 2-Pentanone 
4-Methyl 2-Pentanones 
Acetone 
Alfcanes 
Alkyl benzene 
Benzene ethenyl-methyl 
Benzene, 1,2,3-zrimethyl 
Cycloneptane, methyl 
Cycidhexanes, 1.1,3-trimethyl 
Cyclohexane, 1,1-dimethyl 
Cyclohexane, 1,3-cimethyl 
Cyelohexanes, 1,3-diaethyl, cis 
Cyclobexanes, 1,3-dimethyl,trans 
Cyclohexane,1, 1,3-trimethyl 
Cyclohexane, 1.2-dimethyl, cis 
Cyclobexane ,1.2-dimethyl, trans 
Cyclohexane, 1, S-dimethyl, trans 
Cyclohexane, 1,4-dimethyI, cis 
Pyrl nirTiinr, 1 r~hy" I mr~hy' cis 
Cyclohexane, 2 —etnvl methv'l trans 
Cyclahexanane, 2.3.5-triaethyl 
Cyclooqtaae, bctyl 
Cyclqpestane, methyl 

j ' 

Dimethyl benzenes 

ND 
ND 

28.10 
158 
ND 
33 

J2 

ND 
ND 
ND 
ND 
ND 
2 

UJ1 

ND 
ND 
ND 
ND 
ND 
ND 

UJ1 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

ND 
ND 

nd«« 

ND 
ND 

L9.1 2 0 NA NA 0 

ND ND ND KA NA ND 
ND ND ND NA NA IS 
ND ND ND NA NA ND 
ND ND ND NA NA ND 
ND ND ND NA NA ND 
ND ND ND NA NA ND 
ND ND ND NA NA ND 
ND ND ND NA NA ND 
50 ND ND NA NA ND 
ND ND ND .NA KA ND 
ND ND IS NA NA ND 
ND 50 ND NA NA KD 
B9 ND ND NA NA KD 
ND ND ND NA NA ND 
76 ND KD NA KA KD 
64 ND ND NA KA KD 
KD KD ND KA NA KD 
ND KD KD KA NA KD 
KD KD ND KA KA KD 
KD IS KD KA KA KD 
ND KD KD KA NA KD 
KD ND KD KA NA KD 
KD KD KD KA KA KD 
KD IS KD KA KA KD 
KD KD KD KA £*a KD 
ND KD KD KA KA « KD 

176 IS KD KA KA KD 
KD KD KD NA KA KD 
ZD KD *S NA KA KD 
ZD KD KD KA KA KD 

J2* Estimated concentration oue tc MDS fe~ resoonse factor ir inital calibration niene-
tnar. 3Ct 

ND * Kct Detectable 
UJ2 • Estimatec auanttcatior. limit 13ug/kc 
UJ2 * Estimatec quantitation limit lfi.iug/l 

NA = Not analyzed for this parameter 
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TABLE 5 (CONTINUED) 
SUMMARY OF AREA A CHEMICAL ANALYSIS RESULTS 

Sample « 
Units 
Date of Submission 
Depth 
Composite/Discrete 
Soil (S)/Water (W)/Sediment (X) 

Ml188 Ml189 K1198 
ug/kg "ug/kg ug/kg 
25-Apr 25-Apr OS-May 
0-18" 0-18" 0-2' 

D D D 
s s s 

Ml 213 
ug/kg 
2b-Apr 

C 
X 

M1214 K121S 
ug/kg ug/1 

28-Apr 27-May 

VOLATILE ORGANICS ADDITIONAL PEAKS (SEMI—OUAKTITATIVE) CONTINUED 

C 
X 

D 
W 

dimethyl cyclohexane ND ND ND NA NA ND 
Dimethyl eyelopentane ND ND ND NA NA . ND 

Dimethyl-3-hexene ND ND ND NA NA ND 

Ethane, 1.1'-oxybis ND ND ND NA NA ND 

Ethyl-methyl benzene , ND ND ND NA NA KD 

Heptane,' methyl ND ND ND NA NA ND 1 I ND ND ND NA NA ND 

Methyl cyclohexane ND ND ND NA NA ND 

m-Xylenes ND ND ND NA NA ND 

oip-Xylenes ND ND ND NA NA ND 
Pentane, 3-methyl ND ND ND NA NA KD 

Pentanes, methyl ND ND ND NA NA ED 
Propyl .benzene ND ND ND NA NA ND 

Xylenes ND ND ND NA NA ED 

ACID EXTRACXABLES 

PRIORITY POLLUTANTS 
• 

2-Chlorqphenol ND ND ND ND ND ND 
2,4-Dichlorophenol ND ND ND ND ND KD 
2,4-Diroethylphenol 230 ND ND ND ND 21.9 
Pentachlorophenol ND ND ND ND KD KD 
Phenol 210 ND ND 708 360 KD 
2.4.6-Trichlorophenol ND ND ND ND ND ND 

Totals 440 0 0 708 360 21.9 

BASS/NEUTRAL EXTRACTABLES 

PRIORITY POLLUTANTS 
Acenaphthene ND ND ND ND ND 2.3 
Acenaahthylene ND ND EMDL ND ND KD 
Anthracene 510 ND SM3L ND ND KD 
Benzo (a) anthracene ND ND EMDL ND KD +'ED 
Benzol ajoyrene 1.100 ND EMDL ND KD ED 
Benzo(b)flueranthene 2.000 ND 733 ND 13 ED 
Benzolohi)perylene ia ND KD ND KD 13 
bis 12-Sthyihexyl)phtnalate 95,100 44, 600 12.200 206 ,000 114, ,000 13 
Butyl benzyl phthalate 1,200 ND 7,520 47 ,600 5, ,400 KD 
Chrysene ND NS EMDL ND KD 13 

( 
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TABLE 5 (CONTINUED) 
SUMMARY OF AREA A CHEMICAL ANALYSIS RESULTS 

Sample * 
units 
Date of Submission 
Depth 
Composite/Discrete 
Soil (S)/Water (W)/Sediment (X) 

Mil 88 
ug/kg 

M1189 
ug/kg 

Mil 96 
ug/kg 

25-Aor 25-Apr 05-May 
0-1*8" 0-18" 0-2' 

D 
S 

D 
S 

D 
S 

Ml 213 
ug/kg 

28-Apr 

C 
X 

M1214 Ml215 
ug/kg ug/1 

26-Apr 27-May 

c 
X 

ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND 19,900 ND ND 

ND ND ND ND ND ND 

ND ND 420 48,000 4,600 ND 
ND ND ND ND ND ND 

ND ND ND 3,700 ND to 

2,800 ND BMDL 2.090 1,500 ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

2.000 ND BMDL 880 4,200 ND 

ND ND 3.210 1.570 ND ND 

2,200 ND BMDL 3,500 3,100 ND 

4,100 ND BMDL 2,130 1,200 to 

ND ND ND ND ND 8.24 

111,010 44, i 600 24,083 335,350 134,000 10.54 

BASE/NEUTRAL EXTRACTABIES, PRIORITY POLLUTANTS CONTINUED 

Dibenzo(a.h)anthracene 
1,4-Dichlorobenzene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
2,6-Dinicrotoluene 
Di-n-octyl phthalate 
Fluoranthehe 
Fluorene 
Indeno{1,2.3-c.d)pyrene 
Isophorone 
Naphthalene 
N-Nizrosodiphenylamine 
Pnenanthrene 
Pyrene 
1.2,4-Trichlorobenzene 

Totals 

BASE/NEUTRAL/ACID EXTRACTABLES, ADDITIONAL PEAKS (SEMI-QUANTITATIVE) 

lH-lndene ostahydxb 2,2,4,4,7,7—hexamethyl 
IH-Benzo(b) fluorene 
lH-lndene,2,S-dahydro 
lK-lnden-5-ol,2,5-dihydro 
1,1'-Biphenyl 
1,2,2,4^-Tecraroethy 1 benzene 
1,2,3-Trimethyl benzene 
1-Methyl anthracene 
2,6-Dimethyl nonane 
2-Ethyl "nexanoic 
2—Ethyl naphthalene 
2-nycroxy benzalaehyde 
2-methyl 1.1'-biphenyl 
2-Methyl anthracenes 
2-Methyl naphthalene 
2-Methyl pnenanthrene 
2-methyl phenol 
2-Prepenoic acid, 2-Methyl, Doaeeyl ester 

D 
w 

6,560 ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

5,410 ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 

ND ND ND ND 9,080 ND 

ND ND ND 1,234 ND ND 

ND ND ND ND ND ND 
ND ND ND ND ND ND 

ND ND ND ND ND ND 
ND ND ND ND to ND 
ND ND ND ND ND to 

ND ND ND tC3 ND ND 
ND ND ND ND ND *'ND 

ND ND ND 3,834 to to 

( 
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TABLE 5 (CONTINUED) 
SUMMARY OF AREA.A CHEMICAL ANALYSIS RESULTS 

Sample * 
Unix6 
Date of Submission 
Depth 
Comoosite/Discrete 
Soil (S)/water (W)/Sediment (X) 

Ml IBS K11S9 Mil 98' K1213 K1214 KI215 
ug/kg ug/kg ug/kg ug/kg ug/kg ug/1 

2S-Apr 25-Apr OS-May 26-Apr 2b-Apr 2"-May 
0-18" 0-1B" 0-2" 

D D D C CD 
s s s X X w 

BASE/NEUTRAL/ACID EXTRACTIBLES. ADDITIONAL PEAKS. (SEMI -Q'JAKTITATI VE) CONTINUED 

3-Ethyl-2-Methyl heptane 
3-Methyl phenanthrene 
3-Methyl phenol 
4-Methyl phenanthrene 
4-Methyl phenols 
Alkanes 
benzenesulfonamide, 4-methyl 
Bieyclot 3,2,1 )oct-2-ene, 3-methyl-4-methylene 
Cyclonexane,pentyl 
Diethyl benzene 
Dimethyl 2-pentenes 
Dimethyl ethyl phenol 
Dimethyl heptane 
Dimethyl naphthalenes 
Dimethyl pentenes 
Dimethyl phenanthrenes 
Dimethyl phenols 
Dimethyl-ethyl benzenes 
Dimethyl-ethyl phenol 
Ethanone, l-(4-ethyl phenyl)-ethyl 
Ethyl benzenes 
Ethyl methyl benzene 
Ethyl naphthalene 
Ethyl phenols 
Ethyl- methyl benzenes 
Ethyl-l,2,3-trimethyl benzene 
Ethyl-l,2,4-trimethyl benzene 
Ethyl-dimethyl benzenes 
Ethyl-methyl benzenes 
Ethyl-methyl phenols 
Ethyl-propyl benzene 
Hexadeeanoie acid 
Bexanal 
Hydroxy benzaldehyde 
Methoxy benzaldehyde 
Methyl benzenes 
Methyl ethyl benzene 
Methyl Fluorepes 
Methyl napnthalene 
Methyl phenanthrene 
Methyl pnenols 
Methyl-ethyl benzene 

KD KD ND KD ND ND 
ND KD KD ND ND ND 
KD KD 13 ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 

76,390 KD • 2,668 to
 
o
 

114 64,924 ND 
ND KD KD KD ND 13 
ND KD ND 13 13 ND 
KD ND KD ND ND ND 
ND ND KD ND ND KD 
ND 2,120 ND ND ND ND 
ND ND ND KD ND KD 
ND KD ND ND KD ND 
ND ND 13 ND ND ND 
ND ND ND ND ND ND 
KD KD 13 KD ND ND 
KD ND 13 KD ND ND 
KD KD 396 13 ND ND 
ND ND KD ND ND ND 
KD KD KD KD ND 13 
ND KD ND ND 13 ND 
ND ND ND ND ND ND 
ND ND ND KD. ND KD 
KD ND ND KD ND ND 
ND KD ND KD ND ND 
KD ND ND ND KD KD 

8,920- ND ND ND ND KD 
9,640 KD KD ND KD ND 
4,840 ND 1,096 ND ND ND 

ND ND ND ND ND KD 
ND KD KD ND KD KD 
KD ND ND ND 16,062 ND 
ED KD KD KD 11,010 KD 
KD KD KD 4 .628 ND ND 
KD ND KD ND ND ND 
KD ND 721 3 ,939 9,400 KD 
KD 'Kb 13 ND ND ND 
KD ND KD ND ND 13 
ED ND 3S7 KD ND JP 
KD ND KD ND KD KD 
KD 13 13 ND ND KD 
KD KD 13 KD KD KD 
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-ffABLE 5 (CONTINUED) 
SUMMARY or AREA ACHSMICAL ANALYSIS RESULTS 

Sample * 
Unite . 
Date oi Submission 
Deoth 

no 

ZASE/NEUTRAL/ACXD EXTRACTISLES. ADD: 

Methyl-ethyl-phenols 
Methyl-methyl ethyl phenols 
Methyl-methy1-ethy1 benzenes 
Methyl—naphthalene 
Methyl-propyl benzenes 
Naphthalene , decahydro,trans 
N-propyl benzamide 
Phosphoric acid, triphenyl ester 
Propyl benzenes 
Tetrachlorobiphenyls 
Tetradecanoic acid 
Tetramethyl benzenes 
Tetramethyl butyl phenols 
Trichlonethene 
Trixnethy 1 benzenes 
Trimethyl naphthalenes 
Trimethyl phenols 

• Xylenes 

K1186 Kll 89 MI i 96 
ug/Xc ug/Xc UC/KC 

25-Aor 25-Aor 05-nav 
0-18" 0.-1E" 0-2* 

D D D 
s s s 

K1211 K12K K1215 
ug/xc ug/xc uc/i 

26-Apr 26-Apr 2~-May 

C C D  
>: x w 

TZONAL PEAKS (SEMI-QUANTITATIVE) CONTINUED 

KD KD KD KD KD KD 
KD KD ND ND ND KD 

7.290 KD £27 KD KD KD 
KD KD KD ND KD KD 
ND ND ND KD ND KD 
KD KD KD KD KD KD 
KD KD KD 8.490 NO KD 
ND ND KD ND ' KD KD 
ND ND KD KD ND ND 
ND ND KD ND KD KD 
ND NO ND 1.229 ND KD 
KD ND ND KD KD KD 

5.090 2.480 325 KD ND ND 
ND KD ND ND ND ND 
ND ND KD KD ND KD 

4.950 ND ND ND ND ND 
ND ND KD ND KD ND 

5,580 ND 386 ND ND ND 

PCB 

PRIORITY POLLUTANTS 
Aroclor 1242 
Aroclor 1254 

KD, ND 

Totals 

4.100-31 
15,000 1 

lS.lOO^I.IOCT31 3,600J1 

ND ND KD 
ND KD ND 

0 0 0 

METALS 
UNITS . mg/ice sag/Xc mg/'xc ®s/*s as/k= ug/L 

PRIORITY POLLUTANTS 
Antimony 15.60 0.90 1.10 5.50 4.10 5.10 
Arsenic 6.20 9.20 5.60 5.60 27.00 NT 
Beryllium ' 2.30 C. 09 ND 0.48 C.32 ND 
Caesium 24 NT 100 16 2.50 
Chromium 99 170 NT 210 120 12.00 
Copper S5C »•£*«£ w • 1 w www 530 ;«BC 
Leas 93C 79C 23 Z 970 720 •le 
Mercury 1.20 I.5C •2. 1.00 0.65 
Nieitel" 64 54 £2 69 76 15 
Selenium IS NT C.41 NT NT Mw 

ZZ « Estmi ited Concentration. Samples were re extracted past hol&znc time 1 isizs as speed: idled ir 4CC 
cart 13= 
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TABU: 5 (CONTINUED) 
SUMMARY OF AREA A CHEMICAL ANALYSIS RESULTS 

Sample * 
Unite 
Date of Submission 
Depth 
Conoosite/Discrete 
Soil (S)/water (W)/Sediment (X) 

METALS, PRIORITY POLLUTANTS CONTINUED 
UNITS __ 

' Silver 
Thallium 
Zinc 

' Totals 

Mll8£ Mlie9 Ml 96 M213 
ug/ke ug/kg ug/ke ug/ne 

25-Apr 25-Apr 05-Kay 2£-Apr 
C-IS" C--18" 0-2 • 

D D D C 
s s  s  x 

K121 4 Ml 21.5 
ug/ke ug/1 

2£-Apr 2'7-rtay 

C 
X 

D 
K 

mg/kg mg/kg mg/kg mg/kg mg/kg ug/L 

2.80 2.70 ND 2.90 1.50 2.00 
0.48 0-76 ND 0.39 0.16 ND 
2,470 718 2.20 1,340 2. 970 71.00 

4.221 2.005 339 2,978 4,466 114 

PESTICIDES 
UNITS* 

- PRIORITY POLLUTANTS 

Beta—BBC 
4.4'-DDE 
4,4'-DDD 
Endosulfan sulfate 
Endrin aldehyde m 

Totals 

ug/kg ug/kg ug/kg ug/kg ug/kg ug/L 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

24 
140 
ND 
160 
65 

389 

01 
01 

01 
01 

01 

ND,. 
130J? 
160 Jl 

ND 

324' 01 

ND 
ND 
ND 
ND 
ND 

FBENOLICS A CYANIDE 
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/L 

Phenolics, Total 
Cvanide, Total 

1.00 
1.40 

1.40 
1.20 

0.70 
1.00 

0.06 
<.025 

01 « Estimated concentration. Samoles were reextracted nest holding tine limits as snecified in 40CRF 

oart 136 
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Sediment 

Two buildings within area A were sampled for total priority pollutants plus 
40 by taking sediment samples in 5 different locations of each building. 
The 5 sediment samples were then composited for analyses. 

The composite samples from the drum reconditioning building and the boiler 
rooms (M1213 and M1214) also reflected high heavy metal concentrations that 
exceeded BISE cleanup levels for Cd, Cr, Cu, Pb, Hg and Zn. These parame
ters are the same metals found in the two soil samples near the 5,000 
gallons settling tank and oil/water trench. Considering the high levels of 
heavy metals found in the soils it was not surprising to find equally high 
metal concentrations in the drum reconditioning building. The use of this 
building made it susceptible to concentration in the floor drain from the 
effluent produced in chemical cleaning of the drums. But the degree of 
contamination found in the boiler room was unexpected and indicated 
flagrant contamination of structures not used in operations that would be 
the obvious sources of contamination. One possible explanation may be that 
given the age of the facility (original buildings dating back to 1931 - See 
Section 2.4 and Figure 2), the use of buildings has changed to its present 
use from one that may have caused the contamination. 

Regardless of sources, the heavy metals contamination is prevalent in both 
the soils and buildings at levels that exceed cleanup levels and indicates 
widespread contamination. 

Sample M1213, from the floor drain of the Closed Head Reconditioning Build
ing, had excessive concentrations of the same organic constituents found in 
soil sample M1188: phthalates, alkanes and lesser amounts of PAH's. Total 
priority pollutant base/neutral organics exceeded 300 mg/kg. The phthala
tes were much higher in the floor drain sample than in the soil of Area A, 
with bis (2-ethylhexyl)phthalate exceeding 200 mg/kg. 

The presence of pesticides in both buildings is to be noted. 

The Boiler Rooms (Sample M1214) had sediment samples taken off of their 
floors and walls. Though similar in constituency to the floor drain sample 
concentrations, total priority pollutant base/neutral organics made-u$ only 
134 mg/kg, with phthalates being the primary constituent. Conversely, 
alkane .concentration exceeded 54 mg/kg, as compared to 20 mg/kg for sample 
M1213. The pesticide concentrations were similar to those found in the 
floor drain samples. 

See Table 5 and Figure 4 for summary analytical results and location of 
excessive concentration levels, respectively. 

Area B 

Soils in Area B had a wide variety of contaminants from heavy metals and 
all organic groups, some of which exceeded the BISE cleanup levels. Area B 
covers the largest area! extent of the sampling program and receives runoff 
from the drum storage area and the tire pile, and overlays the storm Sewer 
system. This makes it susceptible to various sources of contamination. 
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Si-KARV or AREA E 

ELE 6 
ASALXS2S RESETS 

Sanale * Mil 90 K2191 Mil 92 M1192 HI 196 Ml1 57 
llltlZS UC/KC ug/sc UC/KC ug/KC UC/'KC UC/KC 
Daze of Submission 25-Anr 25-Asr 25-Anr. 21—Apr 2c-Apr 2 c—Apr 
Depth C-16" 16-36" C—IE" 16—3C" C—18" 16-36" 
Composite/Discrete D D S 
Soil (S) /Water (W)/Sediment (X) S S ' s S s S 

ug/xc 

V01ATI1X ORGAK2CS 

PRIORITY" POUiTAI.TS 
Benzene 
CAB-I,3-Dichloro?ropylene 
Szhylbenzene 
Methylene chloride 
Tetxachloroerhylene . 
Toluene 

Totals 

ADDZTIQERL PEAKS (SSU -0UA1TT2TATIVE) 

2-«ethyl hexane 
2-Penzanone, 4—Methyl 
2-Propanones 
3-methyl benzene 
2—Methyl neszane 
4~Ethyl 2-Penzanone 
4-Methyl 2-Pentanones 
Acetone 
AT Vr Ties 
Alhyl benzene 
Benzene ethenyl-methyi 
Benzene, 1,2,3—trimethyl 
Cyelohepzane, methyl 
Cy clones an es, 1,1,3-trimethyl 
Cyclones ane, 1,2-cimethyl 
Cyrlohexene, l.S-danethyl 
Cyclchexanes, 1,6-dimethyl, H» 
Cyelctoexanes, 1,2—dimethyl, trans 
Cyclcbexene, 1,1,5-trH«Khyl 
CynlcbeTBie, 1.2—dimethyl, mis 
Cyclonexsne.l. 2-diaecry;., trans 
CVeiahexane. 1,6—dimethyl. trens 
Cysloiaexeae,i,4-ci»etaQrl. sis 
CyT-l nrtexeae, 2—ethyl 4 methyl eis 
Cyd nhernne,1—ethyl 4 imithyi trans 

22,000 

243,000 ,, 
46,800 

ED 
265,000 

31,100 
13 

4OB.000 

ED 
13 

91.600JJ 5"lCUJ3 

13 
321,000 

13 
13 

2.6 
13 
13 
13 
13 
13 

BM23L 13 

UJ4 

576,800 e51.700 5.63 

13 13 
4.5 ,22.9 
13 13^J6 
13 13 
13 15.4 

4.5 45.3 

tny_,tress 

.'3242 
ug/KC 

26-Apr 

1% 
IV, 
IV, 
IV, 
IV, 
IV, 

to, 

237 
13 
13 

85.9 
13 
13 

322.9 

13 13 ED ED ED 13 13 ED 
HE 13 ED 13 ED 13 ED ED 
13 13 8 30 6 22 ED 13 
13 13 ED ED 13 13 ED 13 69,000 ED ED ED ED 13 ED ED 
13 ED ED ED 13 ED 13 ED 
13 ED ED ED ED ED ED ED 
ED S3 .ED ED ED 13 13 ED 
£3 ED ED ED 13 ED ED ED 
13 ED ED ED ED ED ED ED 
ED ED ED 13 ED 7 ED ED 
£3 ED ED 13 ED ED ED ED 
13 ED ED ED IS 13 ED . ED 
13 ED 17 20 ED ED ED ED 
ED ED S3 13 ED ED ED ED 
13 ED 13 ED ED ED 13 S3 
13 ED 10 £3 ED ED ED ED ro . S3 9 13 S3. 13 ED S3 
13 S3 ED S3 S3 13 £3 46 
S3 S3 £3 ED IS £3 £3 
S3 S3 13 £3 S3 ED 13 67 
13 S3 13 ED • £3 ED £3 26 S3 1Q ED £3 ED ED 44 JC ED ED £3 13 13 13 r2 

13 E2 13 sr. 13 13 46 
Dw 
K2 

13 S3 
S3 

ED 
13 

*W 
13* 

13 
13 r— ' *W -13 41^ 

13 
Zw 13 £3 13 ED 

* si-»«cTec concentrations out tc oreater 
«r, s rlfBr fF"-i:KnT,S caMaratior 
ha • hot Dsxenab ie 
BMDL = aeiow Minimum Detection Limi-* 
UJ3 c estimated Quantitation limit 16.4ug/kg 
UJA » Estimated Quantitation limit 27.lug/kg 
UJS = Estimated Quantitation limit 22.Sug/kg 
UJ6 « Estimated quantitation limit 17.6ug/ko 

tnar. 22S difference Between 'or initial calibration 
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TABLE 6 (CONTINUED) 
SUMMARY OF AREA B CHEMICAL ANALYSIS RESULTS 

Sample * 
Units 
Date of Submission 
Depth 
Composite/Discrete 
Soil (S)/Water (W)/Sediment (X) 

dimethyl cyclphexane 
Dimethyl cyclopentane 
Dimethyl-3-hexene 
Ethane, l.l'-oxybis 
Ethyl-methyl benzene 
Heptane, methyl 
Hydrocarbons 
Methyl cyelohezane 
m-Xylenes 
o&p-Xylenes 
Pentane, 3-methyl 
Pentanes, methyl 
Propyl benzene 
Xylenes 

ACID EXTRACTABLES 

PRIORITY POLLUTANTS 
2-Chlorophenol 
2,4-Dichlorpphenol 
2,4-Dimethylphenol 
Pentachlorophenol 
Phenol 
.2,4,6-Triehlorpphenol 

Totals 

BASE/NEUTRAL EXTRACTABLES 

PRIORITY POLLUTANTS 
Acenaphthene 
Aeenagfathylene 
Anthracene 
Benzo (a ) anthracene 
Beazo(a)pyreae 
Beazo (b) fluorazrtheae 
Benzo (chi )peryleae 
bis! 2-Ethylheryl )ththalate 
Butyl bessyl 
Chryseae 

Mil 90 Mil 91 M1192 M1193 M1196 M1197 M1209 Ml 24 2 
ug/kg ug/kg ug/kg wg/kg ug/kg ug/kg ug/kg ug/kg 
25-Apr 25-Apr : 25-Apr 25-Apr 26-Apr 2S-Apr 2&-Apr 26-Apr 
0-18" 18-36" 0-18" 18-36" 0-18" 16-36" 0-18" 

D D D D D D C C 
S S S S S S s s  

CTATIVE) CONTINUED 

ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND . ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND 74,000 ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 

1,810,000 3. 200,000 ND ND ND ND ND ND 
1,310,000 2. 280,000 ND ND ND ND ND ND 

ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 15 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 

ND 880 ND ND ND ND ND ND 
470 3.700 ND ND ND ND ND 1780 

2,850 7,410 5,090 ND ND ND 890 2470 
ND ' ND ND ND ND ND ND ND 

4,130 1,500 800 ND BMDL ND ND 4000 
ND ND ND ND ND ND ND ND 

7,450 13,490 5,890 0 0 0 890 8,250 

ND 15.500 ND ND ND 130 200 390 
ND 3,500 ND ND ND ND 120 ND 

4.700 14,600 ND ND 150 240 230 KD 
7.300 22,200 1,900 2,600 380 530 350 1.700 
4,600 18,000 2.500 3,100 1.040 680 772 2,500 
8,450 23,000 3,900 5,700 1,180 730 1,360 4,100 
2,100 4,000 2,600 2.700 1,150 ND 814 ED 

290.000 186.000 7,100 7.500 11.200 2. UC 56,800 75,900 
30.100 4, IOC ND ND 1.310 310 .1.170 9,030 
7,910 24,400 2.200 2,700 690 60C" ND 2.100 

38 



TAI1LC 6 (CONTINUED) 
SUMMARY Of AREA R CHEMICAL ANALYSIS RESULTS 

Sample I 
tmi ts 
Date of Submission 
Depth 
Composite/Disorete 
Soil (S)/Wnter (W)/Sediment (X) 

BASE/NEUTRAL EXTRACTABLCS. PRIORITY POLLUTANTS CONTINUED 

Dibenzo(a,h)anthracene 
1.4-Dichlorobenzene 
Diethyl phthalate 
Dimethyl ptithalate 
Di-n-butyl phthalate 
2.6-Dinitrotoluetve 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
IndenoC1.2.3-c.d)pyrene 
Xsophorone 
Naphthalene 
N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 
1 • 2.4-Triclilorobenzene 

Totals 

IH-lndene oetahydro 2.2,4.4,7. 7-hesamethyl 
lH-Benzo(b) fluorene 
lll-lndene.2,3—dihydro 
1H—Inden—5—ol,2,3-dihydrc 
1.1'-Biphenyl 
1.2.3.4-Tetras>ethyl benzene 
1.2.3-Trxswthyl benzene 
1-Methyl anthracene 
2.6-Dimethyl nonane 
2-Ethyl hezanoic 
2-Ethyl naphthalene 
2-hvdrozy benzaldehyde 
2-methyl 1.1'-biphenyl 
2-Methyl anthracenes 
2 Methyl naphthalene 
2-Methyl phenanthrene 
2 methyl phenol 
2—Propanoic acid. 2-Hethvl. Douecyl ester 

Ml 190 Ml 191 M119 2 Ml 193 Ml 196 M1197 ft 1209 111242 
uq/kg up /kg uq/kg ug/kg uq/kg us/fca ua/Ka ua/Ko 
25-Apr 25-Apr 25-Apr 25-Apr 28-Apr 28-Apr 28-Apr 28-Apr 
0-18" 18-36" 0-18" 18-36" 0-18" 18-36" o-ip-

28-Apr 

D 0 D 0 D D C C 
S S S S S S 5 s 

CONTINUED 

ND NO NO NO ND ND WD WD 
ND 11.800 ND ND I1D NO ND WD 

7,550 NO ND ND ND ND 320 Kt) 
ND ND NU, 1 ND 1 330 HO NO WO 

83.200 113.00(T 1.10011 1,200 J 700 150 3*670 13.100 
ND ND ND ND ND 1.900 KD WD 

4.400 ND ND ND 310 ND 2.060 5.400 
14.900 35.900 2.100 3.900 670 1.000 490 2.400 
7.400 29.300 NO NO 80 130 220 . 1.800 
1.200 3.500 2.100 2.000 877 ND 560 WD 

ND" ND ND ND 600 HO NU WD 
50.800 191,000 1. 200 NO 680 390 5.630 31.000 

ND ND ND NU ND NO WO KD 
26.200 80.800 ND 1.900 670 1.100 966 4.200 
19.200 56.200 2.900 4.000 866 950 590 2.700 
5.600 24.700 ND ND ND NO 350 2,100 

575.610 861.500 29,600 37.300 22.883 10.950 78,872 158,420 

! (SEMI-QUANTITATIVE) CONTINUED 

ND ND ND ND ND ND ND KD 
ND ND NO ND ND ND NC NO 
ND NO ND NO ND ND t:c NC 
ND NO ND ND ND NO KC ND 
ND ND ND ND ND ND ND NC 
ND ND ND ND NE ND KD KC 

49.600 NO ND ND ND ND NC NC 
ND ND HO ND ND ND NC NC 
ND NO ND HE ND ND KC NC 
ND KD ND ND ND ND KD WO 
ND ND NT ND ND ND NT 26,501 
ND ND 2.650 NE ND ND KC KC 
ND ND ND ND ND ND NC KC 
ND NT NE ND ND N5>* Vt NC 
ND NT NT ND ND ND K: NC 
ND ND ND NE NT WD NT KC 
ND KC 9. 77c NE KE Ht tsr KC 
ND ND NC NE HE KD NT NC 

Estimated concentration, 0" Blank contaminates witt 126u<;/1 e*- d—n-mn.) nntnala.H 
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TABLE 6 (CONTINUED) 
SUMMARY OF AREA B CHEMICAL ANALYSIS RESULTS 

Sample * 
Units 
Date of Submission 
Depth 
Composite/Discrete 
Soil (S)/Water (W)/Sediment (X) 

BASE/NEUTRAL/ACID EXTRACTIBLES, ADDITIONAL PE 

3-Ethyl-2-Methyl heptane 
3-Methyl phenanthrene 
3-Methyl phenol 
4-Methyl phenanthrene 
4-Methyl phenols 
Alkanes 
BenzenesulfKiami.de, 4-methyl 
Bicyclo(3,2.1)oct-2-ene,3-methyl-4-methylene 
Cyclohexane,pentyl 
Diethyl benzene 
Dimethyl 2-pentenes 
Dimethyl ethyl phenol 
Dimethyl heptane 
Dimethyl naphthalenes 
Dimethyl pentenes 
Dimethyl phenanthrenes 
Dimethyl phenols 
Dimethyl-ethyl benzenes 
Dimethyl-ethyl phenol 
Ethanone, l-(4-ethyl phenyl)-ethyl 
Ethyl benzenes 
Ethyl methyl benzene 
Ethyl naphthalene 
Ethyl phenols 
Ethyl- methyl benzenes 
Ethy1-1,2,3-trimethyl benzene 
Ethyl-l,2,4-trimethyl benzene 
Ethyl-dimethyl benzenes 
Ethyl-methyl benzenes 
Ethyl-methyl phenols 
Ethyl—propyl benzene 
Kexadecanoic acid 
Bexanal 
Hydroxy benxaldefayde 
Methoxy benzaldehyde 
Methyl w— 
Methyl ethyl benzene 
Methyl Fluorenes 
Methyl naphthalene 
Methyl phenanthrene 
Methyl phenols 
Methyl-ethyl benzene 

K1190 M1191 Ml 192 Mi 193 Mil 96 M1197 Ml 209 K1242 
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 

25-Apr 25-Apr 25-Apr 25-Apr 26-Apr 26-Apr 26-Apr 26—Apr 
0-18" 16-36" 0-18" 16-36" 0-18" 18-36" 0-18" 

D D D D D D C C 
S S S S S S s S 

(SEMI-OUANTITATIVE) CONTINUED 

KD 21,100 ND KD KD KD KS KD 
ND ND ND ND KD ND ND ND 
ND ND ND ND ND ND ND 8,676 
ND ND ND • ND ND ND ND ND 
ND ND 73,500 ND ND ND ND 10.771 

196,600 243,500 17,170 ND ND 2.241 13,350 123,250 
ND ND ND ND 378 ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND 7.250 ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND 514 ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND . ND KD ND ND ND ND ND 
ND ND ND ND ND ND ND 58,969 
ND ND ND ND ND ND ND ND 

91,300 67,700 ND ND 564 ND ND 53,189 
ND ND ND ND ND ND ND ND 
ND ND ND ND. ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND KD ND ND ND ND ND 
ND ND ND ND ND ND ND ND 

96,300 ND ND ND 773 ND 31,040 114,556 
388,900 129,900 7.870 ND 404 875 ND 275,877 

ND ND ND KD KD KD ND 0 
ND KD KD KD KD ND KD KD 
ND ND KD KD KD KD KD ND 
ND ND KD ND KD KD ND ND 
ND ND KD KD ND KD ND KD 
ND ND 19,600 ND KD ND ND KD 

113,000 47,400 KD KD 3.227 2,620 ND 62.345 
E3 KD KD ND KD ND ND KD 
ND ND KD KD KD ND KD KD 
ND ND KD KD KD • Ky, KD ND 
ND few £3 KD KD KD ND KD 
ND ND KD KD KD KD . KD KD 
ND ' 45,700 KD KD ND KD few KD 
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1M!L' ' ITtelTIVIJEl'' 
SIWIAP. "• AltCP I CME'IICAI ANALYST? SCSl'lTS 

Samplf • 
»»n i t * 
|>«tc of 
P*pth 
Crtmpos 1 t «/lTl screv* 
«Cil IW)/S#dim*tit (X) 

Ml 1 9" 
UQ ' *C 

25-Afn 
I^IP-

P 
5 

Mll°l MJT9T MH9* Ml!*44 
iio/Ks. uuM: uo/kc uo/Rff u-J'nc ut*.= 
2S-M*t 2>-Ar: 2>-*p* ?*"-A»'7 ?»—*«•?• ?*--Art 
16-36" C-JP- 16-36" b-lP" 16-36" <"IP 

I! f l> I' * 

UJ 

c 
c 

S^OT^Al/Wn'^A^TlWUSS. AIH31T1ONAL PEAKS 1 SE111 -OUANTITATI VE 1 COI.Tlt.UEl-

r,ethyl-ethyl phenols 
lie thy 1-methy I ethyl phenols 
lie thy 1-methy I-ethyl benzene* 
Me t hy 1 - neph t ha 1 er»c 
Methyl-propyl benzene* 
NnpliUMI enc.rtecnhydro, tran* 
N-propy 1 benzamidc 
Phosphoric acid. triphenyl ester 
Propyl benzenes 
Yetrsch1oroto1pheny1s 
Tetrsdecshoic acid 
TetrnmethyI benzenes 
Tetrnmethy1 butyl phenol* 
Trichldnethene 
Trimethyl benzenes 
Trimethyl naphthalenes 
Trmethyl phenols 
Xylenes 

rce 

PRIORITY rOLUTTAOTS 
Aroclor 1242 
Aroclor 1254 

Totals 

METALS 
UNITS 

PRIORITY POLLUTANTS 
Antimony 
Arsenic 
beryllium 
Cadmium 
Chromium 
Copper 
lead 
Mercury 
Nickel 
Selenium 

Nl) NO NO NP NP NP NO NP 
Nl) Nl) NT* NP NP NP NP NP 
Nl) 40.400 NO 3. IBP NP MP IJP lll> 

ND 20.300 NO NP' NP MP NP NP 
81.900 20,300 Nl) NP NP NP 4. NO 

Nl) NO NO NP ND NP t.T r:r 
NO M0 HP NP ND NO NP NP 

NO NO MP NO NP NP NI Hp 

27.600 17.700 NO tin NP NP PT NO 
NO NO Nl) NP fir HP NP MP 

NO NO Ul) NO NO NP NP • MP 

112.200 ND NP ND 1. 18? NP 5. 84 2 25. 960 
NO NO NO Nl) IIP NO NO Nt) 

Nl) ND NO HO NU ND in? NO 
NO 82.100 ND NO 894 NP ND Nl) 

NO ND NP Nt) NP NP NO Nt) 
NO ND ND NO NO NP NU ND 

475.000 238.700 3.600 ND 1, 868 759 NO 232, ,560 

til' Nl' 111; NP. 
87,OOP11 73.000^7.00PJ11.40T11 l.BOPJ3 14CJ1 2. 800 J1 1.10C33 

87. OOO*3^ OS.OOtJb?. 000 "Hl.4001" 1.800 140^^ 2.800 J' 1.1 OP" 

mo/kg mg/kg sig/ke mg/kg mg/kc mo/kg mg/kg mg/kg 

12.00 
38.00 
1.20 
62 
780 

1.580 
6.200 
s.ie 

160 
NT 

18.00 
73.00 
0.16 
71 
590 
e7o 

8.520 
1.90 
110 
KZ 

1.70 
24.00 
0.52 

f 
67 
380 

1.440 
1.60 
37 
#?2 

3.20 
28.00 
C.59 
10 
56 
430 
R0 

i.eo 
3.40 
NO 

1.00 
5.60 
0.38 
7.90 
130 
14C 

1.010 
1.90 
24.00 

K0 

1.20 
1.50 
0.34 
C.35 
1C.OO 

34 
1.060 
C.27 
6.50 

6.70 
IE. 00 
0.25 
27 
305 
1150 
2.500 
i .20 
110 
i:o 

12.00 
62.00 
9.70 
29 
510 

2.050 
5.600 
3.60 
216 
BO 

Estimated Concentration. Samples «e: re reextraetei past hcldine time limits as seeeified ir 4—r r Dan 136 
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TAULE 6 (CONTINUE!*) 
SUMMARY Of AREA P CHEMICAL ANALYSIS RESULTS 

S .imp I p * 
llni t* 
Date of SutHTvissiott 
Depth 
Composite/Discrete 
Soil (S)/Water (W)/Sediment (X) 

Mil 90 
ug/kg 
25-Apr 
0-18" 

D 
S 

M1191 Ml 191 Ml193 Ml 196 M1197 M1209 M174? 
ua/ka uq/kg ug/kg uq/kg uu/kg ug/kq ug/kg 
25-Api 25-Apr 25-Apr 28-Apr 28-Apr 28-Apr 28-Apr 
18-36- 0-18" 18-36" 0-18" ie-36" 0-18" 

D U D D 0 C . C 
S S S S S S S 

METALS. PRIORITY TOLLUTANTS CONTINUED 
UNITS 

Silver 
Thallium 
Zinc 

Totals 

mg/kg mg/kg mg/kg mg/kg mg/kg nig/kg mg/kg mg/kg 

2.80 2.70 6.40 4; 20 0.69 0.22 6.40 4.40 
NO ND 0.14 ND 0.29 0.23 0.43 ND 

6.120 4,970 1.050 1.400 640 130 2. 760 12.200 

16.976 15,227 3.014 1.979 1.962 1. 247 6.885 20.699 

PESTICIDES 

PRIORITY POLLUTANTS 
Beta-DliC 
4,4'-DDE 
4.4'-DDD 
Endosullan sulfate 
Endrin aldehyde 

Totals 

PIIENOLICS 6 CYANIDE 

Units 
Thenolics. Total 
Cyanide. Total 

ND ND ND ND ND ND NO ND 
ND -ND ND ND ND ND ND ND 
ND ND ND ND NO ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND NO ND ND ND 

0 0 0 0 0 0 0 0 

mg/kg 
13.00 
16.00 

mg/kg mg/kg 
0.24 0.25 
13.00 1.70 

mg/kg 
0.13 
2.30 

mg/kg 
0.38 
2.20 

mg/kg 
0.07 
1.00 

mg/kg mg/kg 
1.90 5.90 
0.73 16.00 
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Samples M1190 and M1191 were the only samples in Area B to have excessive 
levels of contamination from volatile organics (see Table 6 and Figure 4). 
M1190 (0-18") and M1191 (18-36") both exceeded the clean-up levels of mg/kg 
total volatile organics (VOA) used by the BISE, with total priority pollu
tant concentrations of 579 mg/kg and 852 mg/kg, respectively. There are 
also high concentrations of the non-priority pollutant VOA xylene (in all 
its isomeric forms) in samples M1190 and M1191. It is not surprising that 
the deeper sample had higher VOA concentrations as samples closer to the 
surface volatilize more easily. No other samples in Area B had concen
trations of VOAs exceeding 1 mg/kg. 

Samples M1190 and M1191 are also the only samples in Area B to exceed the 
cleanup level criteria for total cyanides (12 mg/kg) with concentrations of 
16 mg/kg and 13 mg/kg, respectively. 

There was no consistency in the results with respect to depth, as some 
organic parameters were higher in the 0-18" interval than in the 18-36" 
interval, while others were higher in the lower depth interval than in the 
surface interval. For example, in samples M1190 and M1191, most of the 
priority pollutant base/neutral organic parameters were higher in M1191 
than in M1190, while for alkanes (a nonpriority pollutant), xylenes and 
other non-priority pollutant base/neutrals, the reverse was true. The same 
is true for M1192, M1193 and M1196/M1197 (which is upgradient of the M1190/ 
M1191), but with lower concentrations. 

The alkane concentrations in the borings of samples M1192/M1193 and M1196/ 
M1197 were likewise inconsistent, but to a greater degree. For M1192 
(0-18") the alkane concentration was 17.2 mg/kg while from 18"-36" (M1193) 
there was no detectable concentration. The opposite is true for samples 
M1196 and M1197: M1196 had no detectable levels of alkane while M1197 had 
2.2 mg/kg. Samples M1190/M1191, the boring for which is only 75 feet south 
of that for M1196/M1197, had high concentrations in both intervals. 

PCB's also greatly exceeded cleanup levels of 1-5 mg/kg in samples Ml190, 
Ml191 and M1192 with concentrations of 87 mg/kg, 73 mg/kg and 37 mg/kg, 
respectively. Samples M1190 and M1191 also exceed USEPA trigger levels 
of 50 mg/kg. 

• 
* 

Heavy metal concentrations that exceeded BISE cleanup levels were detected 
in all soil samples in Area B. The metals were the same as those found in 
Area A but with the addition of Arsenic (As), nickel (Ni)j and silver (Aa). 
The highest levels were found in samples M1190/M1191 with Pb (8,200/8,520 
mg/kg), Cr (79O/590 mg/kg), Cd (63/71 mg/kg), Hg (9.1/1,9 mg/kg), Zn (6,120 
/4,970 mg/kg), and Cu (1,580/870 mg/kg) well above other discrete soil 
samples concentrations. Only composite sample M1242 (18-36") had higher 
levels of Cu and Zn. . 

The extensive metal contamination found throughout Area B is most likely 
from leaching of the ash pile and runoff from the drum storage area. Area 
B is in closer proximity to both these sources than Area A thereby 
resulting in higher contaminant levels. 
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TABLE 7 
SUMMARY OF AREA C CHEMICAL ANALYSIS RESULTS 

Sample * 
Units 
Daze of Submission 
Depth 
Composite/Discrete 
Soil (S)/Water (W)/Sediment (X) 

Ml 194 K1195 K1203 K1205 K1206 
ug/Xg ug/Xc ug/Xg ug/Xc ug/Xc 

26-Apr 26-Aor Ofe-May Ofe-Mav 06-Mav, 
C—18" 16-36" 3-5' 13-15* 17.5-19 

D D D D D 
S S S S S 

K1207 
ug/Xc 

26-Apr 
G-18" 

C 
S 

K120B K1217 
ug/Xg ug/1 

26-Apr 2~-May 
16-36" 

C D 
S W 

VOLATILE ORGANICS 

PRIORITY POLLUTANTS 
Benzene 
cis-1.3-Dichloropropy1ene 
Ethylbenzene 
Methylene chloride 
Tetrachloroethylene 
Toluene 

Totals 

KD 
ND 
NS 
ND 
ND 
2.1 

UJ7 

VOLATILE ORGANICS, ADDITIONAL PEAKS (SEMI-QUANTITATIVE) 

2-Methyl hexane 
2-Pentanone, 4-Methyl 
2-Propanones 
3-methyl benzene 
3-Methyl pentane 
4-Ethyl 2-Pentanone 
4-Methyl 2-Pentanones 
Acetone 
AlXanes 
AlXyl benzene 
Benzene ethenyl-methyl 
Benzene, 1,2,3-trimethyl 
Cycloneptane, methyl 
Cyclohexanes, 1,1,3-trimethyl 
Cyclohexane, 1,1-dimethyl 
Cyclbhexane, 1,3—dimethyl 
Cyclohexanes, 1,3—dimethyl, cis 
Cyclohexanes, 1.3-^1 methyl, trans 
CyclObexene, 1.1.3-triaethyl 
Cyclaoexane.l,2-dimeihyl,cis 
Cyclohexane,!. 2—dimethyl,trans 
Cyclbhexane, 1,3-dimethyl, trans 
^relchexane, 1, *-dimethyl, cis 
Cyclchfxanp., 1—ethy 1-4—methyl cis 
Cvdchezane,1-ethyl-4-mezhyl zrai 

Cyclooctane, butyl 
Cyslepeszaae. methyl 
Cyclcpentane.l, 3—dimethyl, trans 
Dimethyl 

ND 
ND 
ND 
ND 
ND 
ND 

UJ8 

85.3 
ND 
333 
34 

e.8 
318 

5.6 
ND 
46 
ND 
ND 
58 

KD 
ND 
111 
44 
ND 
85 

4.53 
ND 

19.9 
46.9 
ND 

25.2 

J2 

1,100 
ND 

44,300., 
'5,280 

ND 
218,000 

5.58 
ND 

15.9 
NJ>UJ9 
ND 

76.6 

!.l 0 777.1 109.6 240 96.53 266,680 98.08 

'ATIVE) 

ND ND 295 KD ND KD ND ND 

ND ND KD ND ND ND ND 323 

KD ND ND 71 ND 1,050 ND 64 

ND ND ND ND ND ND 62,000 ND 
ND ND ND KD ND ND ND ND 
ND ND 572 KD KD ND ND ND 

ND ND ND 1,023 240 ND ND ND 
ND ND ND KD ND KD KD ND 

ND ND 409 ND ND ND ND ND 
ND KD ND ND ND KD 42,000 ND 
ND ND ND KD KD ND ND KD 
KD ND ND ND ND ND ND ND 

ND ND ND ND ND ND ND ' ND 
KD ND ND KD ND 160 ND ND 
KD KD KD KD ND KD KD ND 
KD KD KD KD ND ND ND KD 
ND KD KD KD KD 94 ND KD 
KD KD KD KD KD 53 ND KD 
KD KD KD ID KD ND KD KD 
ND KD KD KD Kb KD ND ND 
KD KD KD KD KD ND ND ND 

KD KD KD KD . KD KD KD ia 
KD KD KD KD KD KD KD KD 
KD KD ND KD KD KD KD KD 

1C KD KD KD KD KD KD KD 
ND KD KD K: KD KD 39 
1C KD ND KD KD KD KD KD 

ND Me KD KD ND 994 IC ND 
KD NT KD KD KD KD KD KD 
C KD KD KD KD 847 KD KD 

J2 ° Estimated concentration due to SRSCi for response factor in initial calibration higner than 305 
33 = Estimated concentration aue to greater than 255 difference between Sr for initial calioration 

and R? for continuinc calibration 
Nr " hot Detectaoie 
BMDL = Below MirriBaat Detection limits 
U37 • Estimated quantitation limit l£.4ugA? 
UJE." Estinatec Quantitation licit l£.Suc/?S 
UJ5 = Estimated quantitation limit li.uug/i 
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TABLE 7 (CONTINUED) 
SUMMARY OF AREA C CHEMICAL ANALYSIS RESULTS 

Sample * 
Units 
Date of Submission 
Depth 
Composite/Discrete 
Soil (S)/Vteter (w)/Sediment (X) 

H1194 Mil95 M1203 
ug/kg ug/kg ug/kg 

26-Apr 25-Apr OS-May 
0-18" 16-36" 3-5' 

D D D 
S S S 

K1205 M1206 K1207 M1208 K1217 
ug/kg ug/kg ug/kg ug/kg ug/1 

06-May 06-May 26-Apr 26-Apr 27-May 
13-15' 17.5-19 0-18" 16-36" 

D D C CD 
S S S S W 

VOLATILE ORGANICS ADDITIONAL PEAKS (SEMI-QUANTITATIVE) CONTINUED 

dimethyl cyclohexane 
Dimethyl cyclopentane 
Dimethyl-3-hexene 
Ethane, l.l'-oxybis 
Ethyl-methyl benzene 
Heptane, methyl 
Hydrocarbons 
Methyl cyclohexane 
m-Xylenes 
o&p-Xylenes 
Pentane, 3-methyl 
Pentanes, methyl 
Propyl benzene 
Xylenes 

ND ND 179 ND ND ND ND ND 
ND ND 218 ND ND ND ND ND 
ND ND 412 ND ND ND ND ND 
ND ND ND ND ND ND ND 13 

ND ND ND ND ND ND ND 21 
ND • ND ND ND ND 115 ND ND 
ND ND ND ND ND ND 13,000 ND 
ND ND 2,078 ND ND ND ND ND 
ND ND" ND ND ND ND 1,010,000 ""ND 
ND ND ND ND ND ND 769,000 ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND 9,550 ND ND 
ND ND ND ND ND ND 187,000 ND 
ND . ND 7,105 91 1,535 ND ND 326 

ACID EXTRACTABLES 

PRIORITY POLLUTANTS 
2-Chlordphenol 
2,4-Dichlorophenol 
2,4—Dimethylphenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol . 

Totals 

ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND 188,000 79.900 11,500 ND 3,600 860 

ND ND ND ND ND ND 1,000 ND 
ND ND 27,700 58,900 750 ND 17,600 877 
ND ND ND ND • ND ND 650 ND 

0 0 215,700 138,800 12.250 0 22,850 1.737 

BASE/NEUTRAL EXTRACTABLES 

PRIORITY POLLUTANTS 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Beazo(a)pyrene 
Benzo(b)fluoraathene 
Benzo (chi) perylene 
bis (2-Ethyihexyl) afcchalete 
Butyl benzyl pttthalate 
Ctrvsene 

ND ND BKDL 19,600 ND ND ND 9.2 
ND ND ND ND ND 25C ND ND 
ND ND BMDL 15,300 31C 140 ND ND 
ND ' ND BMDL 16.800 300 500 ND ND 
ND ND 10.100 11.000 510 994 ND ND 
ND . ND ND ND ND 1,200 ND ND 
ND ND BMDL BKDL 350 895 ND ND 

4,10C 1,700 61,700 ND 1.50C 4,620 411. 000 • ND 
ND BMDL ND ND no 26, 500 ND 

c NT HMT N2 23 C 67C " ND . 

4= 



TABLE 7 (CONTINUED) 
SUMMARY OF AREA C CHEMICAL ANALYSIS RESULTS 

Sample • 
Units 
Date of Submission 
Depth 
Composite/Discrete 
Soil (S)/Water (W)/Sediment (X) 

Mil 94 
ug/kg 
28-Apr 
0-18" 

D 
S 

Ml 195 
ug/kg 

28-Apr 
18-36" 

D 
S 

Ml203 M120S M1206 M1207 M1208 M1217 
ug/kg ug/kg ug/kg ug/kg ug/kg ug/1 

06-May 06-May 06-May 26-Apr 28-Apr 27-May 
3-5* 13-15* 17.5-19 0-18" 18-36" 

D D D C C D 
s s s s s w 

BASE/NEUTRAL EXTRACTABLES, PRIORITY POLLUTANTS CONTINUED 

Dibenzo(a,h)anthracene 
1,4-Dichlorobenzene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluorahthene 
Fluorene 
Indeno(1.2,3-c,d)pyrene 
Isophorone 
Naphthalene 
N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 

Totals 

lE-Indene octahydro 2,2,4,4,7,7-hexamethyl 
IB—Behzo(b) fluorene 
lH-Inoene,2,3-dihydro 
lB-Inden-5-ol,2,3-dihydro 
1,1'-Biphenyl 
1,2,3,4-Tetramethyl benzene 
1,2.3-Trimethyl benzene 
1-Methyl anthracene 
2,6-Dimethyl nonane 
2-Ethyl hezanoic 
2-Ethyl naphthalene 
2-hydrozy benzaldehyde 
2-methyl 1,1'-biphenyl 
2-Methyl anthracenes. 
2-Methyl naphthalene 
2-Methyl phenanthrene 
2-methyl phenol 
2-Propenoic acid, 2-Methvl, Dodecyl ester 

ND ND ND . BMDL ND 140 ND ND 
ND ND ND ND ND ND ND KD 
ND ND ND KD ND ND 11,500 ND 
ND ND ND ND ND ND 22,000 ND 
ND ND 11,300 45,300 480 96 87,900 ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND 15,700 ND 
ND ND 12,200 32.000 630 460 3,400 ND 
ND ND BMDL 19,300 360 ND 2,800 3.15 
ND ND BMDL BMDL 280 640 ND ND 
ND ND ND ND ND 260 ND ND 
ND ND 44,700 13,700 1,660 240 179,000 16.3 
ND ND ND . ND ND ND ND ND 
ND ND 18,900 48,400 1,150 430 8,180 4.9 
ND ND 11.700 25,300 530 894 4,700 ND 
ND ND ND ND ND ND 6,200 ND 

4,100 1,700 170,600 246,700 8,390 12.539 778,880 34 

UCS (SEMI-QUANTITATIVE) 

ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND KD .ND ND 2,250 ND 
ND ND 19,700 ND KD ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ' ND 
ND ND ND ND KD ND ND ND 
ND ND ND ND KD KD KD KD 
ND ND ND ND ND ND ND ND 
ND ND ND ND KD KD KD KD 
ND ND KD KD KD KD ND KD 
ND ND KD KD KD KD ND ND 
ND KD ND ND KD KD KD KD 
ND ND ND KD KD KD KD KD 
ND ND KD ND KD KD ND ND 
ND KD KD KD KD ND ND KD 
KD KD KD KD KD KZ KD KD 
ND KD KD KD KD KD tc KZ 
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TABLE 7 (CONTINUED) 
SUMMARY OF AREA C CHEMICAL ANALYSIS RESULTS 

Sample * 
Units 
Date of Submission 
Depth 
Composite/Discrete 
Soil (S)/Water (W)/Sediment (X) 

Ml194 Ml195 Ml203 
ug/kg ug/kg ug/kg 
26-Apr 26-Apr 06-May 
0-18" 18-36" 3-5' 

D D D 
S S S 

K120S Ml206 M1207 
ug/kg ug/kg ug/kg 

06-Mav 06-May 28-Apr 
13-15"' 17.5-19 0-18" 

D D C 
S S S 

M1208 M1217 
ug/kg ug/1 

26-Apr 27-May 
16-36" 

C D 
S W 

BASE/NEUTRAL/ACID EXTRACTIBLES. ADDITIONAL PEAKS (SEMI-QUANTITATIVE) CONTINUED 

3-Ethyl-2-Methyl heptane 
3-Methyl phenanthrene 
3-Methyl phenol 
4-Methyl phenanthrene 
4-Methyl phenols 
Alkanes 
Benzenesulfonamide, 4-methyl 
Bicyclo(3,2.1)oct-2-ene.3-methyl-4-methylene 
Cyclohexane,pentyl 
Diethyl benzene 
Dimethyl 2-pentenes 
Dimethyl ethyl phenol 
Dimethyl heptane 
Dimethyl naphthalenes 
Dimethyl pentenes 
Dimethyl phenanthrenes 
Dimethyl phenols 
Dimethyl-ethyl benzenes 
Dimethyl-ethyl phenol 
Ethanone, l-(4-ethyl phenyl)-ethyl 
Ethyl benzenes 
Ethyl methyl benzene 
Ethyl naphthalene 
Ethyl phenols 
Ethyl- methyl benzenes 
Ethyl-1.2,3-trimethyl benzene 
Ethyl-1,2,4-trimethyl benzene 
Ethyl-dimethyl benzenes 
Ethyl-methyl benzenes 
Ethyl-methyl phenols 
Ethyl-propyl benzene 

Eexanal 
Hydroxy benzaldehyde 
Methoxy benzaldehyde 
Methyl benzenes 
Methyl ethyl benzene 
Methyl Fluorenes 
Methyl naphthalene 
Methyl phenanthrene 
Methyl phenols 
Methyl-ethyl benzene 

ND ND ND KD ND ND ND ND 
ND ND ND KD ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 

2,870 ND 53,000 ND 937 ND 2,790 ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND 2.870 ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND 2.560 ND 
ND ND ND ND ND ND ND ND 
ND ND ND 1,400 ND KD ND ND 

1,830 ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND 165, 770 ND ND ND ND ND ND 
ND ND ND ND ND KD ND ND 
ND ND 6,860 1,090 6,019 ND ND ND 
ND ND 29,000 ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
ND ND ND 21,210 ND ND ND ND 
ND ND ND ND ND 270 2,450 ND 
ND ND ND ND ND ND 16,730 ND 
ND ND ND ND ND ND ND ND 
ND ND 6,890 11,410 ' ND ND ND ND 

ND ND ND ND ND ND 10,770 ND 
ND ND ND ND KD ND 1,980 ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND 16,100 ND 
ND ND 299.300 ND 3,290 315 ND ND 
ND ND 17,880 16.280 4,210 ND ND ND 
ND ND 35.100 ND ND KD ND ND 
ND ND ND ND ND KD ND ND 
ND ND KD KD KD ND KD 
ND ND KD KD ND ND KD ND 
ND ND ND ND KD ND KD KD 

13,280 ' 11. .920 KD KD KD 1.585 7,780 ND 
KD ND KD ND ND KD 1.375 KD 
ND K3 KD ND ND KD KD KD 
SE NO KD ND 1.19C KD KD KD 
ND ND ND KD ND KD •»* KD KD 
KD KD 13,100 28.070 9.87C KD KD KD 
£ KD KD KD KD KD KD KD 
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nll'i 
u a / k a  

2P-Anr 
(»• I H " 

D 
S 

mi!5 
u a / k a  
2P-Apr 
1P-36* 

P 
S 

1 1 1 2 1 1 3  

u a / k a  
06-n«y 

3 - 5 '  
I> 
s 

111205 111215 
u a / k a  u a / k a  

p t - M a y  r > 6 - l i n y  

13-15- 17.5-1? 
n v 
s s 

M l  2 1 7  

u a / k a  
? s - / > r r  

n -  1  b "  
r~ 
S 

t t | ? M n  M l  2 1  7  

u a ' k a  " * » "  
?c-A«»t 21-May 
1R-3A-

C " 
S  K  

rr.AKS (SrMl-OUAUTlTATIVC) CONTINUE! 

MP MP 2. OOP 
Hi) NP MP 
Ml) MB MD 
Ml) MP MP 
HIV MP HP 
Ml) Ml> MP 
MP MP MP 
Ml) MP NO 
MP MP MP 
HP MP MD 
NO til) Mt) 
Ml) MP 57.700 
HI) MP MD 
Ml) X *  530 MD 
MP Ml) MP 
MP HP MD 
HD MO 2. 590 
HI) M0 90.900 

.......... —— ———-

:0MT1MUE1 i 

NP 910 HP Ml* MP 

3.9?* UP MP MP MP 

HP po<. MP 1 .75* MP 

IIP MP MP MP MP 

MP HP MP 4.9*5 IIP 

HO MP MP MP IIP 

MD MP MP MP MP 

2. 990 MP HP MC MP 

MP NP MO 4. 700 MP 

MI) Ml) 927 HD MP 

III) MP MP MP IIP 

lip III) MP 4. 350 MP 

MP MP MP HP UP 

MP HP NP MO MP 

MP MD 491 70. 4)0 MP 

lit) Ml) Ml) no MD 

2.900 2.490 NO MD MO 

*9.370 1.050 740 ? ft, mm MO 

rcn 

Aroclor 
A roc 1 or 

rnioniTY roi.i.i»TA«TS 
1 2 4 2  
1 2 5 4  

N t l  
500 

T«tnls 500 

J1 

J1 

NO 
79 

79 

J1 

J1 

HO 
HO 

HO HO »I0 

1.1O0 5.300 

01 

J1 

HO 
50.00" 

50.000 

J1 

.J1 

l i t '  
no 

METALS 
till ITS l/ke wa/kc "io/ke wo /ke 

OR 1 OR 1 TV rOLUTTAWTS 
C. 90 
4.50 
0.16 
E.49 
19 
29 
43 

C.2S 
T.er 

N T  

0.20 
3.70 
C.14 
HO 

9.90 
23 
42 

C.1C 
5.20 

NO 

19.eo 
11.00 

BE 
C- 29 
2.30 
4.eo 
2.750 
1.30 
ME 

HE 
. 90 
HE 

: . i c  
1.60 
350 
1.90 
C - 30 
C- 32 

na/V.e po/ko w»o/fce na/L 

MD 5-20 6.70 2.6* 
1 .30 14.00 7.70 2. no 

MO C.32 r.4? TIT 
ITT c # o« 12 MP 

MT 130 79- 2-30 
NT 250 250 6.20 
90 1.060 1. 9-90 r: 

C- C5 2.00 ; .30 MD 
MO 25 5? 22 
NT C- 60 1. *0 MT 

Jl » Estnaiteo Cimemtretiar.. Swspl.; EtsO nes* nolbrnr tiw» 1 » y  e; s e e c i Y i e i i  i -  , n r r c  I 1 1  
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TABLE T 
•SUMMARY Of AREA C CHEMICAL ANALYSIS RESULTS 

Sample t 
Units 
Date of Submission 
Depth 
Composite/Discrete 
Soil (S)/Water <w)/Sediment (X) 

METALS. PRIORITY POLLUTANTS CONTINUED 
UNITS 

Silver 
Thallium 
Zinc 

Totals 

PESTICIDES 

PRIORITY POLLUTANTS 
Beta-BHC 
4.4'-DDE 
4.4'-DDD 
Endosulfan sulfate 
Endrin aldehyde 

Totals 

PKENOL1CS 6 CYANIDE 

Units 
Phenolics. Total 
Cyanide. Total 

Ml 194 
ua/kc 
26-Aor 
0-1B-

D 
S 

Ml 195 
ua/kg 
26-Apr 
18-36" 

D 

M1203 
u a / k g  

OA—Hay 
3-5 ' 

D 
S 

Ml 205 
ua/kc 

Ml 206 
u g / k g  

06-May 06-May 
13-15' 17.5-19 

D D 
S S 

K:2C7 
u g / k o  

2S-A pr 
0-18" 

C 
s 

P-.120F 
ua/kc 

k: : 17 
ua/1 

mg/kg 
0.11 
1.80 

mg/kg 
0.12 
0.69 

mg/kg 
0.40 
0.90 

mg/ko 
1700 
0.50 

mg/kg 
0.30 

«.05 

mg/kg 
0.62 
2.60 

26-Apr 27-May 
16-36" 

C 1' 
S W 

mg/kg mg/kg mg/kg mg/kc i mg / kg mg/kg mc/ka ug/L 

0.18 0.11 ND ND ND 1.10 0.99 ND 
0.43 2.30 UD ND ND 0.33 0.33 NT 
67 49 18.00 3.70 ND 705 2.200 69.00 

172 137 2.822 365 91 2.213 4,e9e 106 

NO ND ND ND ND ND ND 1!D 
ND ND ND ND ND ND ND ND 
ND ND NO ND ND ND ND UD 
ND ND ND ND ND ND UD ND 
ND ND ND ND ND ND ND UD 

0 0 0 0 0 0 0 0 

mg/kg mg/L 
0-47 16.30 
8.80 0.08 

4S 
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' The randomness of these results indicates that the current site operations 
might not be the major source of contamination. Previous land-use (see 
Section 2.4) activities may have been caused by subsurface contamination 
that was then covered with fill of questionable cleanliness. This makes it 
impossible to discern target-to-source relationships or to infer that con
tamination is defined by the existing boundaries of Bayonne Barrel and Drum. 

Area C 

The soil samples in Area C, as in Areas A and B, had concentrations that 
exceed the BISE cleanup criteria for volatile organic, heavy metals and 
PGBs, plus high levels of acid extractable organics, phenolics, and a 
variety of. base/neutral organics. See Table 7 and Figure 4 for the results 
of the analyses. 

Composite sample M1208 (18-36") had the highest level of VOAs with a total 
concentration of 2,351.7 mg/kg, whereas M1207 (0-18") had less than 12 mg/kg. 
These results include the non-priority pollutant VOAs. 

The three soil samples from monitoring well #2 (M1203, M1205 and M1206) 
I also had total VOAs exceeding the 1 mg/kg cleanup level. The 3-5' sample 

(M1203) had 11 mg/kg, while the samples from 13-15' and 17.5-19' had VOA 
total concentrations of only 1-2 mg/kg. All three samples from well #2 
also had high acid extractable organic concentrations that decreased with 
depth. The two main parameters were 2, 4-dimethylphenol and phenol, while 
total phenolics in sample 1205 (13-15') measured at 1,700 mg/kg. 

I Heavy metal concentrations in the first two soil samples from monitoring 
well #2 exceeded BISE cleanup levels for lead and mercury. The lead con
centration was significantly less for the 13 to 15 foot sample (M1205) than 
for the 3 to 5 foot layer (M1203) and both lead and mercury totally absent 
from the 17.5 to 19 foot sample (M1206). The mercury concentrations were 
not significantly different from sample M1203 (1.3 mg/.kg) to sample M1205 

j (1.9 mg/kg). 

The composite soil samples (M1207/M1208) had excessive levels of cadmiun, 
chromium, copper, mercury, lead and zinc. Lead concentrations ranged from 

1 10 to 20 times the cleanup level of 100 mg/kg. In contast to the monitor
ing well soil samples the composite samples had higher metal concentrations 
in the lower sample interval (18-36 inches) than for the surface soil 
sample (0-18 inches). Though both composite samples are above the upper
most monitoring well soil sample. Since compositing does not allow for 
relating a specific sample to a contaminant source it can be safely pro
posed that like the rest of the site, metal contamination is from leaching 
of the ash pile and runoff from the druri storage area. 

The metal contamination does not appear to have migrated below the water 
I table to any great extent but not enough evidence is available to discern a 

concentration decrease with depth relationship. As groundwater on the site 
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did not possess excessive levels'of metals it can beinferred that the 
metals are tightly bound to the sediment under existing pH and redox 
(reduction/oxidation) conditions. 

Base/neutral organic concentrations were equally as high as elsewhere in 
the study area, but with some differences. The phthalates especially 
bis(2-ethyhexyl)phthalate, were greater than 6 mg/kg in sample M1203 
(3'-5'), not detectable in sample M1205 (13*-15'), but at 17.5'-19 their 
concentration rose to 1.5 mg/kg. Also for the composite samples M1207/ 
M12Q8, the upper composite (0-18") has a bis(2ethylhexyl) phthalate con
centration of 4.6 mg/kg and a lower composite (18-36") concentration of 
411 mg/kg. 

Discrete samples M1194/M1195 were conspicuously void of high concentrations 
of contaminants found in the other Area C samples. Except possibly for the 
base/ neutral organic, methyl benzene, there were no other contaminant 
levels of concern even heavy metals. Samples M1194/M1195 were obtained 
farther south than any other discrete samples, and are upgradient from both 
the ash and tire piles and the runoff from the drum storage area. 

PCBs exceeded clean-up levels for both the upper and lower depth intervals 
of composite samples M1207/M1208, with the lower sample being almost ten 
times higher in concentration than the upper (50 mg/kg vs. 5.3 mg/kg). 

4.2 Groundwater 

The water samples collected on May 27, 1986 from monitoring well #2 and 3 
were analyzed for Full Priority Pollutants Plus Forty. The BISE cleanup 
levels for groundwater, as presented in Table 4, are much stricter than for 
soil. This is because mobility for off-site contamination is much greater 
for groundwater than for soil, and the pathways for the water's uptake by 
fauna and flora, is more efficient. 

Area A 

Monitoring well #3 in Area A does not exceed the cleanup levels for any 
parameter. 

Area, B 

There was no monitoring well located in Area B. 

Area C 

The results of monitoring well #2 are in sharp contrast to those of moni
toring well #3. MW #2 contained excessive levels of volatile organics. 
acid extractable organics, and total Dhenolics. The volatile^organic frac
tion was derived mainly from xylene; 4-methyl, 2-pentanone; and toluene, 
all of which are solvents in industrial applications and components in the 



refinery of petroleum products.' Taking, the additional non-priority pollu
tant peaks into consideration greatly increases the total concentration of 
volatiles. The total concentration of both priority and nonpriority pollu
tants was over 98 ug/1, far in excess of the 10 ug/1 cleanup level. 

The total acid extractable organics concentration was 1,737 ug/1, with 
2,4-dimethylphenol and phenol being the only contributors. Again, this far 
exceeds the cleanup level of 50 ug/1. 

Total phenolics which is measured by a different method than for acid extrac 
table phenols, was 16.3 mg/1. The criteria for this compound and most of 
the heavy metals and pesticides is established by the Bureau of Groundwater 
Quality Management in N.J.A.C. 7:9-6(c) and are presented in Table 4. 

The groundwater quality criteria are applicable to the groundwater of the 
study area because the total dissolved solids concentration is between 500 
mg/1 and 10,000 mg/1, which is the main criteria for classifying ground
water. Conductivity measurements listed in Table 3 indicate total dis
solved solid concentrations in this range. The Brunswick Shale is the 
primary aquifer underlying the site and has been subjected to a wide 
variety of contamination from industrial sources, infiltration of urban 
runoff, salt-water intrusion and reductions in recharge. Additionally, the 
Passaic River has also been subjected to upgradient sources of contamina
tion that infiltrates the Brunswick Shale Aquifer and also receives dis
charge from the aquifer due to tidal affects. This pervasive pollution may 
result in the BISE deciding not to subject this portion of the aquifer to 
the cleanup guidelines listed in Table 4. No formal declaration of such an 
exclusion has been made public at the time of writing. 

The results of the groundwater analyses do not exhibit pervasive on-site 
contamination. Monitoring well #3 is uncontaminated while monitoring well 
#2 has fairly high concentrations of phenolic compounds and volatile orga
nics. This indicates that the sources of contamination are upgradient of 
monitoring well #2, (i.e., the old ash pile, drun storage area, tire pile, 
and other off-site sources) and that groundwater flows generally eastward 
instead of northeastward. Monitoring wells #2 and #3 had very similar 
water levels (3.67 and 3.72 feet, respectively), which made it impossible 
to delineate' a hydraulic gradient, especially since the data has not-been 
corrected for tidal influences. A larger number of measurements needs to 
be made during low and high tides to correct for tidal affects. If 
measurements indicate the same hydraulic heads (water levels), then it is 
likely that groundwater passing through monitoring well #2 does not flow 
near monitoring well #3. 

It is also apparent that many of the pollutants in the soils have not mobi
lized to the groundwater, especially the base/neutral extractable organics, 
heavy metals and PCB fractions. Volatile organics, being a mobile group of 
chemicals, are detected in the groundwater but not nearly at the levels 
found in the soil. The reason for this may be that the more mobile, water 
soluble constituents have already been flushed out of the soil, as the 
contamination has been deposited there over many years. The less water 
soluble substances, such as the base/neutral extractables and PCBs are not 
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mobile and have partition coefficients that do not permit phase changes 
from soil to water at any discernable concentration. The immiscible 
(insoluble in water) chemicals are more tightly bound to the sediment where 
they accumulate over time at high concentrations; As previously mentioned 
in Section 4.1 the metals also appear tightly bound to the sediment and not 
mobilizing into the water column. 

The contamination found in the lower soil layers (below the surface) indi
cates that historical sources are a major contributor, and that the low 
levels found in the groundwater are not due to the lack of time needed for 
the above ground sources of contamination (drums, storage tanks, ash pile) 
to leach to the water table. This does not necessarily reduce the magni
tude of existing on-site sources, but it does express the need for a more 
regional and historical explanation of the contamination. 
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